Introduction
Anxiety disorders in older adults are common, with prevalence estimates ranging from 3.2% to 14.2% depending upon diagnostic criteria and age cutoff (i.e., 55 years old and older versus 65 years old and older; Wolitzky-Taylor et al., 2010) . Subsyndromal anxiety symptoms in late life are even more prevalent than formal anxiety disorders, with prevalence estimates ranging from 15% to 52.3% in community samples (Bryant et al., 2008) . There is a unique set of challenges associated with the assessment of anxiety in late life, including the co-occurrence of anxiety with physical health problems (e.g., Brock et al., 2011; Murphy et al., 2012) , with other mental health problems such as depression (e.g., Cairney et al., 2008) , and with cognitive impairment (e.g., Yochim et al., 2013) . Such challenges highlight the necessity to use screening and assessment tools that are specifically designed for older adults and are well validated among older adult populations. Frequently used measures of anxiety have a number of limitations, which may restrict their applicability for use with older adults and increase the risk of misdiagnosing anxiety in this population (Edelstein et al., 2008; Therrien and Hunsley, 2011) . Such limitations include poor psychometric properties within the older adult population, especially poor content validity for measures that were not designed specifically for older adults and limited concurrent, predictive, and construct validity. Yet another common limitation is the over inclusion of somatic items on many measures of anxiety. This may lead to inflated scores on anxiety measures among older adult respondents, especially when such symptoms are actually due to health problems.
The Geriatric Anxiety Scale (GAS; Segal et al., 2010 ) is a self-report assessment tool designed specifically for use with older adults. Indeed, during development of the GAS, aspects of anxiety with particular salience for older adults were selected for inclusion in the measure. Preliminary studies have suggested that the GAS has good psychometric properties in clinical and community samples of older adults (Segal et al., 2010; Yochim et al., 2011) . The purpose of the current study was to investigate the psychometric properties of the GAS using item response theory (IRT) and to create a short form of the measure. Short forms of screening measures are preferable in busy clinical settings and in lengthy research protocols to reduce the burden of administration time and scoring. Short forms may also be especially beneficial for some older respondents to reduce possible fatigue from longer assessments. Under an IRT model, short forms can be equally or more reliable than full-length forms, which is why IRT was used in the present study.
Research has identified age and sex as variables that differentially impact the incidence of anxiety in late life. These variables are important to consider in anxiety assessment as they may be useful in identifying individuals who are at risk for experiencing this condition. Although anxiety disorders are common among older adults, they are generally reported as less prevalent in older adults than in younger adults (Gum et al., 2009; Flint et al., 2010) . Women tend to report higher levels of anxiety than men (Gum et al., 2009) as well as more chronic anxiety (De Beurs et al., 2000) . Such variations could be the result of true differences in prevalence rates, but could also reflect measurement bias.
Measurement bias occurs when a particular group of individuals has an unequal chance of endorsing an item than another group of individuals despite being matched upon the variable of interest. For example, men and women with the same level of anxiety should have the same likelihood of endorsing a particular item on a measure in the same manner. Thus, if an assessment tool is biased against sex, sex-based differences in prevalence rates would reflect this measurement error instead of actual group differences. If a measure has no detectable bias but differences between groups remain, then the differences are more likely to reflect actual variations between groups. Several researchers have found item biases in various measures of anxiety (e.g., Leach et al., 2008a; Van Dam, et al., 2009) . Thus, although age and sex appear to have an impact upon the incidence of anxiety in late life, item bias must be taken into account in scale construction.
Item response theory is a set of statistical models used to measure latent variables (e.g., anxiety), and posits that responses on a given item are a function of both person and item properties. According to IRT, individuals who have a greater level of the latent trait should have a higher probability of endorsing a particular item measuring that trait. Analyses are often presented as item characteristic curves (ICCs), plots that indicate the likelihood of endorsing an item (e.g., symptom) as the level of the underlying trait (e.g., anxiety) changes. The underlying trait is represented as theta (θ). Steeper slopes in ICCs indicate that the item under scrutiny is better able to discriminate among people with high or low levels of the latent trait (represented as the discrimination parameter; a). The threshold parameter (also known as item severity or difficulty parameter; b) indicates the trait level at which the likelihood of endorsing a given response choice is 50%. A higher threshold parameter indicates that the individual must have higher levels of the latent trait to have a 50% likelihood of endorsing the response choice. Each item has an information function, depicted in item information curves (IICs), which provide data about how much information the item yields about the latent trait. In IICs, a steeper slope indicates that the item provides more information about the latent trait, but over a more restricted range. A less steep slope indicates that the item provides less information over a more broad range. Item information functions are combined to create a test information function (TIF).
Within the IRT framework, the reliability of a test increases with the inclusion of better or more informative items. Standard error is determined by calculating the square root of the inverse of information. Both information and standard error are believed to vary across all trait levels such that a particular item or sum of items may be more informative for an individual with a higher level of a trait compared with an individual with a lower level of the trait. Thus, IRT analyses are pertinent to scale development, as items that do not provide reliable information about a person's standing on a latent trait can be identified and either rewritten or removed from the measure. IRT can also be used to analyze item bias or measurement invariance (also known as differential item functioning (DIF); Pedraza and Mungas, 2008) . If an item is biased against a certain group characteristic (e.g., age and sex), then the ICCs for that item will differ despite the groups being matched on the latent trait.
Item response theory offers several notable advantages over classical test theory (CTT; de Ayala, 2009). One main advantage is that IRT analyses are not test-or sample-dependent as in CTT, resulting in more meaningful parameter estimates. Since IRT is not test-or sampledependent, the item parameter estimates from the current study can be generalized beyond the sample used. Another advantage is that IRT has stronger assumptions than CTT, meaning that the assumptions of unidimensionality and local independence are more difficult to meet than the assumptions in CTT. Stronger assumptions beget stronger findings; thus, the use of IRT is considered more advanced than CTT techniques.
The GAS (Segal et al., 2010 ) is a 30-item self-report measure of anxiety symptoms designed for use with older adults. There are 25 scorable items that assess symptoms of anxiety and five additional items that assess common content areas of worry among older adults. The scale contains three conceptually based subscales tapping into various components of anxiety symptoms: somatic, cognitive, and affective. This scoring format offers advantages over other measures of anxiety, as the clinician or researcher can easily determine which types of symptoms are more problematic for the respondent. In addition, if a respondent scores very highly on the somatic subscale, this raises attention to the possibility of comorbid medical conditions inflating scores on the subscale. Segal et al. (2010) examined the validity and internal consistency of the GAS in both community-dwelling and clinical samples of older adults. The researchers found the GAS to have excellent internal consistency in both samples. The measure also demonstrated evidence of convergent validity in its significant correlations with other measures of anxiety. Furthermore, neither the GAS total score nor the subscales correlated significantly with education, additional evidence of discriminant validity. These researchers concluded that the GAS demonstrated strong preliminary evidence for convergent and divergent validity as well as reliability. The study did not examine the impact of age or sex on measurement bias. In addition, the researchers noted that the sample sizes were not large enough to conduct factor analyses to examine the underlying factor structure of the GAS, and thus the subscales remained conceptually designed instead of empirically based. Yochim et al. (2011) further examined the psychometric properties of the GAS in a communitydwelling sample of 117 older adults. As in Segal et al. (2010) , the GAS was found to have excellent internal consistency (α = 0.90), and significantly correlated with other measures of anxiety (evidence of convergent validity). The GAS correlated weakly with reading ability and processing speed, suggesting discriminant validity. Furthermore, Yochim et al. found that the GAS total score correlated with self-reported medical burden, as did the Beck Anxiety Inventory. Not surprisingly, the somatic subscale correlated with medical burden most strongly, although the affective and cognitive subscales correlated with medical burden as well. The GAS total score was not significantly correlated with sex. The correlations between the GAS subscales and sex were not reported. Factor analysis was not conducted, nor was measurement bias assessed.
The present study was the first to use IRT to examine the scale properties of an anxiety measure in an older population (Aim 1). As the GAS is intended to be a clinically useful measure of anxiety, it was expected that items should be able to discriminate individuals with high and low levels of anxiety. Items that provided low or very low levels of information were considered for removal from the scale. It was also expected that the peak of the test information curve (TIC) would be above the mean level of anxiety. The presence of DIF by age and sex was also assessed (Aim 2). This aim was exploratory in nature and no specific hypothesis was generated. A short form was created by identifying and retaining the items that provided the greatest information and had the highest discrimination parameters while maintaining the integrity of the subscales (Aim 3). It was expected that the short form would have adequate reliability and function similar to the full version of the GAS. Age and sex differences were assessed at the group level, with the expectation that individuals who are younger and female would score higher on the GAS than individuals who are older and male (Aim 4).
Method

Participants and procedures
Four existing datasets were combined, yielding a total sample of 581 community-dwelling adults aged 60 years and older (mean age (M) = 72.32 years, SD = 7.64 years, range = 60 to 96 years). The sample predominately consisted of women (n = 372, 64%) and was primarily European American/White (n = 511, 88%). Other demographic information is presented in Table 1 . Trait heterogeneity is recommended in estimating polytomous IRT models (i.e., used for scales with more than two response options; Embretson and Reise, 2000) . The large sample size provided adequate trait heterogeneity for the proposed analyses. All participants provided informed consent as part Table 1 . Means, standard deviations, and ranges for all demographic information and measures Note. GAS = Geriatric Anxiety Scale, GAS-10 = Geriatric Anxiety Scale -10-item version.
of an institutional review board (IRB)-approved research protocol prior to participation. Sample 1. Data were collected from 123 older adults. Participants were volunteers from the community who participated in a larger study of cognitive functioning and mental health. They were tested in a private, quiet room in a university research setting. All participants were financially compensated for their time.
Sample 2. Data were collected on 284 community-dwelling older adults recruited from the El Paso county voter registry. Participants completed a mail-in packet of questionnaires.
Sample 3. Data were collected on 136 older adults receiving psychological services at a local community outpatient mental health clinic. Participants in this sample were administered measures at intake.
Sample 4. Data were collected from 38 community-dwelling older adults with at least one chronic physical health condition. Participants were tested in a quiet, private research room, and were administered a packet of mental health questionnaires. All participants were compensated financially for their time.
Measures
G E R I A T R I C A N X I E T Y S C A L E The GAS (Segal et al., 2010) contains 25 self-report items used for scoring as well as five additional items that tap into common topical concerns of anxiety among older adults, for example, worry about becoming a burden to one's children. Participants are asked to rate symptoms of anxiety or stress by indicating how often they have experienced each symptom during the past week on a Likert-type scale that ranges from 0 (not at all) to 3 (all of the time). Possible scores range from 0 to 75, with higher scores indicating the presence of more severe anxiety.
Statistical analyses
The data were prepared for IRT by collapsing response categories that were infrequently endorsed ("sparse cells"). The graded response model (GRM; Samejima, 1969) was used for IRT analyses (Aim 1). There are two assumptions for IRT: unidimensionality (i.e., there is only one underlying factor within the data) and local independence (items should not be correlated when the shared variance of the latent trait is removed).
Both assumptions were tested by conducting a confirmatory factor analysis using Mplus.
All IRT analyses were conducted in R version 2.13.2 (R Core Team, 2012). Information curves, ICCs, threshold parameters, and discrimination parameters were analyzed to examine the item properties of the measure and identify which items were more or less useful in reliably measuring trait levels of anxiety. The TIC was examined to determine at what level of anxiety the GAS provides the most information. Baker (2001) suggests that discrimination parameter values ranging from 0.01 to 0.24 are considered very low, 0.25 to 0.64 are low, 0.65 to 1.34 are moderate, 1.35 to 1.69 are high, and more than 1.7 are very high. These criteria were used to determine which items were best able to discriminate among levels of anxiety.
Within the GRM, there are k -1 threshold parameters (k indicates the number of response categories). As the GAS has four possible response categories (not at all, sometimes, most of the time, all the time), there are three threshold parameters presented for each item in this study. The first threshold parameter (scaled as a z-score, M = 0, SD = 1, lower values reflecting less anxiety) reflects how much anxiety is required to have a 50% chance of endorsing the "sometimes" response category. The second threshold parameter reflects how much anxiety is needed to have a 50% chance of endorsing the "most of the time" category, and the third threshold parameter reflects how much anxiety is needed to have a 50% chance of endorsing the "all of the time" category. Response options with very low or negative threshold parameters would be considered less useful items in measuring anxiety, as very low levels of anxiety would be needed to endorse these response options. In contrast, response options with extremely high threshold parameters would also be less useful, as extreme or atypical levels of anxiety would be needed to endorse these response options.
Analyses were also conducted to identify items that may demonstrate DIF with regard to age and sex (Aim 2). Age was dichotomized into young-old (60-79 years old; n = 461) and old-old (80 years old and older; n = 119). Sex was dichotomized as male or female. Logistic regression was used to investigate DIF based on the latent anxiety estimates derived from IRT using the "lordif" package in R (Crane et al., 2006; Choi et al., 2011) .
A short form was created by identifying ten items with the highest discrimination parameters while retaining the structure of the subscales, and the reliability of the short form was tested (Aim 3). It was expected that the short form would have similar properties as the full version of the scale. The items were then examined to ensure there were not redundant or similar items included in the short form, and the threshold parameters were inspected to determine if the parameters were reasonable in magnitude (i.e., not extremely low or high). The procedure for the selection of the short form items followed Edelen and Reeve (2007) . The TIC for the short form was then inspected to ensure that the short form provided a reasonable level of information in comparison with the full version.
Both t-tests and analysis of variance (ANOVA) were conducted on the data to test the hypotheses that younger, female individuals would report the highest levels of anxiety (Aim 4).
Results
Aim 1: Confirmatory factor analysis and IRT. Confirmatory factor analysis suggested a unidimensional model provided acceptable fit to the data, χ 2 (275) = 1582.97, p = 0.00, CFI = 0.923. TLI = 0.916, and RMSEA = 0.091 (90% CI [0.086, 0.095]). It should be noted that the χ 2 test is inflated due to the large sample size. The CFI, TLI, and RMSEA values were close to acceptable. Three pairs of items had high modification indices, indicating there may be additional covariance shared by these pairs of items after controlling for anxiety. These item pairs included the following: Items 6 ("I was afraid of being judged by others") and 7 ("I was afraid of being humiliated or embarrassed"), 8 ("I had difficulty falling asleep") and 9 ("I had difficulty staying asleep"), and 18 ("I worried too much") and 19 ("I could not control my worry"). Removal of any of these items would increase the fit of the unidimensional model to the data. Based upon the redundancy of items 8 and 9, it was decided that item 9 would be removed from the analysis. Also, although the other item pairs are similar in content, they measure separate symptoms of anxiety (i.e., excessive worry and difficulty controlling worry are two separate symptom criteria of Generalized Anxiety Disorder). Furthermore, the magnitude of the modification index between items 8 and 9 was the strongest, suggesting the largest potential for improved fit. CFA was performed on the remaining 24 GAS items and revealed a better fit to the data, χ 2 (252) = 1051.17, p = 0.00, RMSEA = 0.074 (90% C.I. [0.069, 0.079]), CFI = 0.951, and TLI = 0.947. The results from this subsequent CFA were deemed sufficient to meet the statistical assumption of unidimensionality for the IRT analyses. Item 9 was excluded from the IRT analyses.
The discrimination and threshold parameters for all GAS items are listed in Table 2 . IRT analyses yielded discrimination parameters ranging from Table 2 . IRT calibration for GAS items 1.070 to 3.024. These parameters reflect values in the moderate to very strong range (Baker, 2001) . Items from the somatic subscale (M discrimination parameter = 1.339, SD = 0.366) tended to have lower discrimination parameters than items from the cognitive (M = 1.938, SD = 0.442) and affective subscales (M = 2.361, SD = 0.358). This indicates that the somatic items were less informative than the cognitive and affective items.
Threshold parameters in the current study ranged from -0.993 to 1.670 for the first parameter, 1.387 to 3.582 for the second parameter, and 2.456 to 5.094 for the third parameter. Next, the TIC was examined. The TIC and the standard error estimate (SEE) are presented in Figure 1 . The GAS provides the greatest amount of information for individuals with average or higher levels of anxiety as indicated by the maximum TIC and minimum SEE. The TIC peak was at approximately 2.5 SD above the mean level of anxiety. The TIC also indicated that the GAS provides less information above 3 SDs above the mean level of anxiety, as well as 1 or more SD below the mean level of anxiety. This is reflected by low TIC and higher SEE. This would indicate that the GAS does not provide useful or reliable information at markedly low levels of anxiety, nor does it provide useful or reliable information at levels of extremely severe anxiety.
Aim 2: Item bias (DIF). Exploratory analyses were also conducted to detect DIF among the GAS items. Item 3 ("I had an upset stomach") was flagged for age-related DIF. Test and ICCs for this item and the GAS total scale are presented in Figure 2 , and indicate that the young-old group was more likely to score higher on item 3 than the old-old group with equivalent levels of anxiety. The plot on the left of this figure indicates that there were no differences in GAS total scale scores by age, suggesting that total scale scores were not affected by DIF on item 3. An examination of McFadden's pseudo R 2 statistics indicated that the magnitude of DIF for this item was very small or negligible (0.0119; Zumbo, 1999) .
Item 10 ("I was irritable") was flagged for DIF with regard to sex. The test and ICCs for this item and the total scale are presented in Figure 3 , indicating that men were slightly more likely to score higher on this item than women with equivalent levels of anxiety. The plot on the left of this figure indicates that there were no differences in GAS total scale scores by sex, suggesting the amount of DIF for this item was negligible. An examination of McFadden's pseudo R 2 statistics also indicated that the magnitude of DIF for this item was negligible (0.0118; Zumbo, 1999) .
Aim 3: Short form. To create the GAS short form (GAS-10), items with the highest discrimination parameters and information curve peaks were retained from each of the subscales. Three items were selected from the somatic subscale (items 17, 21, and 22) and from the affective subscale (10, 15, and 20) whereas four items were retained from the cognitive subscale (16, 19, 24, and 25) . The items were examined to ensure that the short form would not contain redundant items. For instance, both items 5 ("I felt like I was losing control") and 24 ("I felt like I had no control over my life") had high discrimination parameters and information curve peaks, but both pertain to perceptions of control. In this case, the latter was retained due to the higher discrimination parameter. The threshold parameters of the ten chosen items were also inspected, and revealed items that could be endorsed by individuals with varying amounts of anxiety severity (i.e., the threshold parameters were neither too high nor too low). Presented in Figure 4 , the TIC for the GAS-10 indicates the short form best assesses anxiety for individuals with average up to 2.5 SD above the mean level of anxiety. Comparable to the full version of the GAS, the GAS-10 does not assess anxiety reliably for people below the mean level or 3 SD above the mean of anxiety. The peak of the TIC indicated that a reasonable amount of information is provided by the GAS-10 in comparison to the full GAS. The SEE indicated that the GAS-10 did not lose a large amount of precision as a result of reducing items.
With regard to measures of reliability, the GAS-10 performed similar to the full version of the GAS. The GAS-10 had excellent internal consistency (Cronbach's α = 0.89), and was significantly and positively correlated with the GAS total scale (r = 0.96, p < 0.001) and subscales (cognitive: r = 0.92, p < 0.001, affective: r = 0.89, p < 0.001, somatic: r = 0.82, p < 0.001).
Aim 4: Age and sex differences in scores. A series of independent sample t-tests were conducted to compare GAS total scale (25-item version) and subscale scores for men and women. Women (M = 13.12, SD = 10.58) scored significantly higher than men (M = 10.02, SD = 8.93) on the GAS total scale score, t(465.73) = 3.63, p < 0.001, d = 0.31, 95% CI [0.14, 0.48].
Women (M = 3.37, SD = 3.68) also scored higher than men (M = 2.17, SD = 3.13) on the cognitive subscale, t(476.66) = 4.09, p < 0.001, d = 0.34, 95% CI [0.17, 0.51] . Similarly, on the affective subscale, women (M = 3.69, SD = 3.59) scored higher than men (M = 2.80, SD = 3.07), t(481.28) = 3.10, p < 0.01, d = 0.26, 95% CI [0.09, 0.43]. Finally, there were sex differences on somatic subscale scores as well, such that women (M = 6.30, SD = 4.26) scored higher than men (M = 5.10, SD = 3.77), t(563) = 3.34, p < 0.01,
Next, a series of independent t-tests were conducted to examine potential age differences in GAS scores among older adults only. With regard to GAS total score, there was no statistically significant difference between the young-old (M = 12.31, SD = 10.72) and old-old (M = 10.51, SD = 7.77; t(224.23) = -1.77, p = 0.08, d = 0.17, 95% CI [-0.03, 0.38] ). In contrast, the young-old (M = 3.08, SD = 3.74) scored significantly higher than the old-old (M = 2.37, SD = 2.55) on the cognitive subscale, t(255.25) = -2.40, p < 0. Finally, there were no significant differences between the young-old (M = 3.49, SD = 3.58) and the old-old (M = 2.91, SD = 2.75) on the affective subscale, t(224.95) = -1.86, p = 0.06, d = 0.17, 95% CI [-0.03, 0.37], nor were there significant differences between the young-old (M = 5.98, SD = 4.23) and the old-old (M = 5.46, SD = 3.69) on the somatic subscale, t(563) = -1.20, p = 0.23, d = 0.13, 95% CI [-0.03, 0.37] .
To examine the potential interaction effect between age and gender, a two-way, betweengroups ANOVA was conducted. The interaction between age and sex was not statistically significant with regard to total GAS scores, F(1, 537) = 1.46, p = 0.23. Similarly, the interaction was not significant with regard to cognitive subscale scores, F(1,558) = 2.61, p = 0.64, affective subscale scores, F(1, 555) = 1.03, p = 0.31, and somatic subscale scores, F(1, 561) = 2.62, p = 0.11.
Discussion
The purpose of this study was to examine the psychometric properties of the GAS, assess for potential measurement bias, and to create a tenitem short form of the measure, called GAS-10. This study adds to the literature on anxiety assessment in several novel ways. This is the first study to utilize IRT to examine a measure of anxiety designed specifically for use with older individuals. Furthermore, this study utilized a large sample of older individuals recruited from a number of settings. Overall, the results from the current study support the use of the GAS in measuring late life anxiety. As the number of older adults who experiences anxiety increases, evidence-based assessment tools become increasingly necessary.
Item response theory analyses indicated that the GAS is most reliable in discriminating individuals at the higher end of the anxiety continuum versus people with very low levels of anxiety. As indicated by the peak of the TIC and minimum SEE, the GAS provides the most information at 2.5 SD above the mean level of anxiety. Practically speaking, clinicians are less interested in measuring anxiety in someone with below average levels of anxiety. In addition, individuals scoring 3 or more SD above the mean of anxiety would likely be experiencing extreme mental distress, which would be quite apparent in a clinical setting. Thus, the results of the IRT analysis support the use of the GAS as a clinically meaningful assessment tool for the reliable measurement of high average to aboveaverage levels of anxiety. However, the shape of the TIC indicates that the GAS may have limitations with regard to measuring changes in anxiety scores, especially when one moves into or out of anxiety levels that are not measured well by the test (i.e., <-1 SD). This is due to the fact that at these levels of anxiety, measurement precision is low. This indicates that it would take a very large change to know that the change is reliable and not due to measurement error. Longitudinal data were not included in this study, which limits the conclusions that can be drawn regarding the longitudinal measurement properties. Clinicians and researchers should utilize the scale bearing these limitations in mind, and future studies should examine these limitations further.
The discrimination parameter values in this study ranged from moderate to very high (Baker, 2001) . Overall, the somatic items provided less information than items from the affective or cognitive subscales, although all items had discrimination parameters at least in the "moderate range" (a > 1.35). There were no items that appeared problematic in this respect, and IRT analyses indicated that all items had justification for remaining in the scale. However, the results indicate that the somatic items provide less information about anxiety than the affective and cognitive items, likely because they are endorsed frequently by individuals with comorbid medical conditions (Katon et al., 2007) .
One item was flagged for DIF by age, and another item was flagged for DIF by sex. The degree of DIF for both items was very small or negligible, indicating that the overall scale scores were not impacted meaningfully by DIF. For these reasons, no modifications to these items are proposed, although researchers should continue to look closely at these two items in future studies. Women tended to score higher on the GAS total scale and subscales than men, as hypothesized, and the effect sizes for these results were small to medium (according to Cohen's (1988) conventions). This finding is consistent with previous research (De Beurs et al., 2000; Lowe and Reynolds, 2005; Gum et al., 2009; Potvin et al., 2011) , and it should be noted that the current study examined sex differences in anxiety severity versus prevalence.
Taken together with the results from the DIF analyses, the results from the t-tests indicate true group differences in anxiety severity rather than item bias. There are a number of reasons why women may score higher on the GAS than men. Women tend to have more risk factors for anxiety, such as poorer physical health, physical inactivity, and more interpersonal difficulties (Leach et al., 2008b) . Women may also be more comfortable in expressing mental health symptoms than men, leading to higher scores on self-report measures of mental health problems.
As far as age differences in the full older adult sample are concerned, the young-old (60-79 years old) scored significantly higher on the cognitive subscale than the old-old (80 years old and older). No statistically significant differences between groups were found on the total scale, affective, or somatic subscales. The hypothesis that the young-old group would report greater symptom severity than the old-old group was not supported, and contradicts previous literature reporting differences among the young-old and oldold in anxiety prevalence (e.g., Schaub and Linden, 2000; Gum et al., 2009) . It could be that the affective or somatic subscales are not as sensitive to age differences in anxiety symptoms among the young-old and old-old. It should be noted that there are no agreed-upon standards for classifying the young-old and old-old in the current literature, with researchers using various cut-offs. Older adults can also be split into more than two groups (i.e., youngold, middle-old, old-old, very old-old), and some use 85 years old as a cut-off for the "very old-old" (i.e., Schaub and Linden, 2000) . Categorizing age in a different way could potentially have resulted in different results.
This study also created a brief version of the GAS (GAS-10), which had excellent psychometric properties with regard to reliability, convergent validity, and factor structure. The items of this short form were selected upon their discrimination parameters and information curves while retaining the structure of the subscales, following an example set forth by Edelen and Reeve (2007) . While retaining only the items with the highest discrimination parameters or the highest information curve peaks may have resulted in a short form with higher information, including items from the other subscales ensured breadth of content coverage. Furthermore, the GAS-10 performed similar to the full version of the GAS with respect to the number of items retained. The detection of anxiety in primary care settings is poor (Calleo et al., 2009) , highlighting the dire necessity for behavioral health screening in medical settings. Short forms are also useful in epidemiological research and in clinical use with individuals with limited cognitive capacity. Thus, the GAS-10 shows promise as a brief measure of anxiety.
The CFA supported the GAS as a onefactor scale, and the model fit was improved with the removal of Item 9 ("I had difficulty staying asleep"). In this one-factor model, all items on the GAS appear to tap into the same underlying latent variable or construct (general anxiety). Future studies should explore two-and three-factor models of the GAS, with particular attention to somatic items. For instance, the Beck Anxiety Inventory contains two primary subscales (somatic and cognitive) as shown in a validation study among older adults (Kabacoff et al., 1997) . The Geriatric Anxiety Inventory appears to have one single underlying factor (Byrne and Pachana, 2011) , which could be due to the scale's deliberate exclusion of somatic items and its content focus on worry. The GAS subscales should be utilized with these empirical findings considered. The subscales have clinical and practical utility, but clinicians should bear in mind that this study supports a onefactor model of anxiety. Future research should examine the possibility of the GAS having a bifactor model structure. Furthermore, the possibility of the GAS lacking unidimensionality may limit the interpretation of IRT results.
As stated previously, IRT is considered more advanced than CTT techniques. One major limitation of CTT is the assumption that the test functions the same for all levels of the latent trait. The results of this study indicate that the reliability and standard error of the GAS is different for individuals among varying levels of anxiety. IRT methods can also be used to improve scoring, such as using computerized adaptive testing (CAT). One advantage of using this scoring method is that each individual has his or her own unique SEE (and thus unique confidence intervals around their estimated level of anxiety), which take into account the specific patterns of responding across all items. Future studies should examine the utility of CAT with IRT scoring with regard to the GAS.
Despite several strengths of the present manuscript, some noteworthy limitations should be noted. One limitation was the lack of ethnic and educational diversity within the samples. The small number of ethnic minorities prevented ethnic group analyses from being conducted due to limited statistical power (e.g., Cohen, 1992) . Future research should examine the psychometric properties of the GAS and GAS-10 in culturally diverse populations of older adults, given the increasing diversity that will be manifested in upcoming cohorts of older adults. Another limitation was the variety of data collection approaches used in the four samples. We combined the groups for some analyses but we recognize the possibility that differences in the data collection strategies may have impacted the results and their generalizability. However, the use of IRT strengthens the generalizability of the results such that the item parameters are generalized beyond the sample used in this study. In addition, data regarding physical health conditions were not available on all study participants, aside from those in Sample 4. Given the high prevalence rates of health conditions in older adults and the high endorsement of somatic symptoms in our study, it is reasonable to assume that some participants from samples 1-3 also had chronic health conditions. Preliminary research (Yochim et al., 2011) has indicated mild-to-moderate correlations between the GAS, subscales, and a measure of medical burden. Future research should explore the potential for DIF by medical conditions and further examine the psychometric properties of the full length GAS and the GAS-10 in diverse medical populations. Furthermore, it would be ideal to understand how the GAS items assess anxiety relative to similar measures with respect to IRT properties. Future studies should continue to utilize IRT to examine the item properties of anxiety measures in older individuals. Finally, the sensitivity and specificity of the GAS in detecting anxiety disorders have not yet been reported. Future studies should do so using the diagnostic criteria for anxiety disorders to determine an appropriate cut-score for clinically significant anxiety. This line of research should also be pursued with the GAS-10 and CAT approaches. Finally, due to the increasing population of older adults across the globe, researchers should pursue culturally sensitive translations of the GAS into other languages.
Overall, this study strongly supports the use of the GAS in assessing anxiety in older adults. As more people throughout the world reach older ages, the number of people affected by this serious condition will increase as a result. As this prevalence increase occurs, empirically supported assessment tools will be increasingly important for use in settings in which older adults receive healthcare. Concurrently, it is necessary to raise healthcare providers' awareness about the prevalence of anxiety in older populations. This study adds to the emerging literature on anxiety assessment in older adults by merging classical test and IRT approaches to assessing psychometrics. Future studies should continue to examine the utility of the GAS in other populations, and continue to merge new and innovative methods for analyzing psychometric properties of assessment measures.
